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Clinical classificationClinical classification





Diagnosis of acute HFDiagnosis of acute HF



AHF treatment according to LV filling AHF treatment according to LV filling 
pressurepressure



AHF treatment according to SBPAHF treatment according to SBP



Indications and dosing of i.v. Indications and dosing of i.v. 
vasodilatatorsvasodilatators



Sodium NitroprussideSodium Nitroprusside

Potent and rapid (1-2 min) artero-venodilator

EFFECTS: 
-increase in cardiac output
-reduction of ventricular filling pressures and mitral 
regurgitation
-improved organ blood supply



Sodium NitroprussideSodium Nitroprusside
RISKS: 

1.1.hypotensionhypotension
2.2.cyamide toxicity (liver dysfunction): lactic acidosis and     cyamide toxicity (liver dysfunction): lactic acidosis and     
methemoglobinemiamethemoglobinemia--thiocynate toxicity (renal thiocynate toxicity (renal 
dysfunction): nausea, confusion, tremor, rarely coma dysfunction): nausea, confusion, tremor, rarely coma 
(halflife 3(halflife 3--7 days).7 days).



SNP
N. 70
0.76/Kg/min for 
12h/day for 23-24 days

Dobutamine
N.73
7 /Kg/min for 12h/day 

for 28-29 days
CapomollaCapomolla S, Eur J of Heart Failure 2001; 3: 601

AGE 53±7 years
LVEF 18.5%
CI 1.95 L/min/m2
PCWP 26.5 mmHg



Follow-up 337±264days Dobutamine SNP

Mortality + Transplantation 84% 51%
Hospitalitazion for severing HF 86% 58%
Improvement in NYHA class 14% 43%        p 0.008

Capomolla S, Eur J of Heart Failure 2001; 3: 601



Retrospective, singleRetrospective, single--center, nonrandomized (first recent center, nonrandomized (first recent 
database)database)

78 patients with a Cardiac Index 78 patients with a Cardiac Index ≤≤ 2l/min/m2 vs Control Patients 2l/min/m2 vs Control Patients 
(n=97)(n=97)

Sodium Nitroprusside infusion protocol (24Sodium Nitroprusside infusion protocol (24--72h)72h)
continuous infusion  at a dose of 10 to 400 continuous infusion  at a dose of 10 to 400 g/min (without g/min (without 
bolus) as tolerated to achieve targetin MAP 65 to 70 mmHgbolus) as tolerated to achieve targetin MAP 65 to 70 mmHg
To wean off: To wean off:  infusion gradually as tolerated while maintaining infusion gradually as tolerated while maintaining 
MAP goals and initiating/increasing oral vasodilatorsMAP goals and initiating/increasing oral vasodilators

Mullen s et al, JACC 2008; 52: 200-7



Treatment with SNP was Treatment with SNP was 
associated with lower allassociated with lower all--cause cause 
mortality (29% vs 44%; p. 0.01) and mortality (29% vs 44%; p. 0.01) and 
allall--cause mortality/cardiac cause mortality/cardiac 
transplanttransplant

Mullen s et al, JACC 2008; 52: 200-7



““What was once old is now new againWhat was once old is now new again””
••Data supporting SNP from Data supporting SNP from ““consensus opinionconsensus opinion”” and not and not 
from clinical trial (no randomized multicenter data)from clinical trial (no randomized multicenter data)

•• Process of care delivery systems  are very center specificProcess of care delivery systems  are very center specific

••Not a reasonable noninvasive alternative to right heart Not a reasonable noninvasive alternative to right heart 
catheterizationcatheterization

••The Escape study data dissuading routine use of right The Escape study data dissuading routine use of right 
heart catheterizationheart catheterization

Vasodilator Therapy for Vasodilator Therapy for 
Decompensated Heart FailureDecompensated Heart Failure

C.W. Yancy JACC 2008; 52 (3): 208C.W. Yancy JACC 2008; 52 (3): 208--10 10 



AHF treatment according to SBPAHF treatment according to SBP



Dosing of positive inotropic agents in Dosing of positive inotropic agents in 
AHFAHF



Levosimendan (1)Levosimendan (1)
CALCIUM  SENSITIZING  AGENTCALCIUM  SENSITIZING  AGENT
• Positive inotropic action by increasing the sensitivity of the 
contractile apparatus to Ca2+ (binding to N-terminal domain of 
Troponin C)
•No increase in intracellular cAMP or Ca2+
•Increase of force  at costant Ca2+
•Favourable relation between force production / Ca2+
•No impairment in relaxation
•No increase in diastolic Ca2+



Opening of ATPOpening of ATP--sensitive potassium channelssensitive potassium channels
Iperpolarization vasodilation

Levosimendan (2)Levosimendan (2)

CARDIAC OUTPUTCARDIAC OUTPUT

PCWPPCWP

PULMONARY CONGESTIONPULMONARY CONGESTION

PREPRE--AFTER LOADAFTER LOAD



HalfHalf--life of Levosimendan is short (~ 1 hour) but life of Levosimendan is short (~ 1 hour) but 
metabolites (ORmetabolites (OR--1855) are active for ~ 7 days1855) are active for ~ 7 days

Kivikko M, Circulation 2003; 107: 81Kivikko M, Circulation 2003; 107: 81--66

Levosimendan (3)Levosimendan (3)



Levosimendan (4)Levosimendan (4)

Practical advice (1)

•Loading dose: 6-12-24 μg/Kg in 10 min according to the 
urgency of the clinical need and the monitoring setting.

If an immediate effect is not needed or the patient is 
hypotensive, the loading dose should be avoided

•Maintenance dose: 0.05-0.1-0.2 μg/Kg/ min reconsidered 
every 2-3 hours (half life of the drug ~ 1 hour) according 
to the hemodynamic changes 

Infusion: 24 hours, no longer because active metabolite 
accumulates.



Practical advice (2)

•Use of diuretics: keep the present dose (do not increase) 
and stop diuretics i.v. If needed, small repeated doses are 
preferable.

•Associations with vasopressors: levosimendan can be 
associated with vasopressors. Large experience with 
norepinephrine in non-cardiac Intensive Units.

•Invasive monitoring: in first patients to become familiar 
with the drug. Afterwards only in severe, unstable 
patients

Levosimendan (5)Levosimendan (5)



StudyResponders (↑30% CO + ↓25%PCWP at 24 h):
Levosimendan 28%vs Dobutamine15%, p=0.022

LIDO StudyLIDO Study

Follath et al,Lancet 2002; 360: 196Follath et al,Lancet 2002; 360: 196--202202



LIDO StudyLIDO Study

Follath et al, Lancet 2002; 360: 196Follath et al, Lancet 2002; 360: 196--202202

Dobutamine Levosindeman p

Arrhytmias 13 4 0.023
Myocardial 
Ischemia

7 0 0.013

Hypotension 4 9 NS
Headache 5 14 NS

Mortality  (30 days)Mortality  (30 days)
levo levo 8%8% vs dobut vs dobut 7%7%
p =0.049p =0.049
HR: 0.43 (0.18HR: 0.43 (0.18--1.00) 1.00) 

Mortality  (180 days)Mortality  (180 days)
levo levo 26%26% vs dobut vs dobut 38%38%
p =0.029p =0.029
HR: 0.57 (0.34HR: 0.57 (0.34--0.95) 0.95) 



CASINO studyCASINO study
299 patients low-output HF, levo vs. dobut 

vs. placebo.



SURVIVE studySURVIVE study

JAMA 2007; 297: 1883JAMA 2007; 297: 1883--9191



SURVIVE studySURVIVE study

JAMA 2007; 297: 1883JAMA 2007; 297: 1883--9191



Levosimendan  for the treatment of acute Levosimendan  for the treatment of acute 
severe heart failure: a metasevere heart failure: a meta--analysis of analysis of 

randomised controlled trialsrandomised controlled trials

•• Levosimendan vs placebo: no increase in Levosimendan vs placebo: no increase in 
mortality (6 studies, 1578 patients, RR mortality (6 studies, 1578 patients, RR 
0.83, IC 95% 0.620.83, IC 95% 0.62--1.10, p: 0.02)1.10, p: 0.02)

•• Levosimendan vs Dobutamine: survival Levosimendan vs Dobutamine: survival 
increase (8 studies, 1979 patients, RR increase (8 studies, 1979 patients, RR 
0,75, IC 95% 0.610,75, IC 95% 0.61--0.92, p: 0.005)0.92, p: 0.005)

Int J Cardiol, inn pressInt J Cardiol, inn press





GRAZIE PER LGRAZIE PER L’’ATTENZIONE!ATTENZIONE!


